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INTrODUcTION
The fisheries is a leading export industry providing jobs, income and economic and social spin-off effects throughout Norwegian society [1] . Statistically, fishing is associated with a high number of occupational accidents. a total of 306 work-related fatalities were registered amongst Norwegian fishers (fisher, rather than fisherman, is increasingly being used in a range of disciplines. We have chosen fisher, as it is a more inclusive and gender neutral term [2] ) between 1990 and 2015 [3] . Furthermore, there is also a high occurrence of personal injuries, which may lead to sick leave and longterm consequences such as disability [4] [5] [6] .
Fishers are exposed to a combination of unfavourable exposures, including ship motion, cold, noise, heavy lifting, inconvenient work hours, long work days and excessive strain [3] . a recent article argues that fishers' awareness of the risk of developing chronic diseases leading to permanent incapacity should be raised through health promotion and education [7] . However, research-based knowledge about the interaction between work conditions and health of Norwegian fishers is limited.
Overall, musculoskeletal diseases (MSD) are the most common diagnosis for sick leave in Norway [8, 9] . In fisheries, musculoskeletal stress is exacerbated by physical and manual labour (i.e. lifting and carrying), repetitive motions, awkward or static work postures, vessel vibration and movement, rough weather and water, and long work periods [10] [11] [12] . a recent Danish study concludes that despite positive developments in the physical work environment, fishers still experience a heavy workload and suboptimal ergonomic conditions [13] . Consequently, fishers suffer from MSD, including pain in lower back, hands or wrists [14] . a recent study of Norwegian fishers, found that about 50% of fishers' doctor-certified sick leave in 2013 was due to MSD (Øren et al. in progress). Despite many work related challenges, previous studies have also found factors that promote occupational health and well-being. This includes fresh air, connection to nature and physical work [15] ; as well as work environment, friendship, cooperation and finding the work itself meaningful [16] .
To prioritise measures to prevent exposures, illness and absence, and promote healthy work environments, more research-based knowledge is needed. accordingly, the objective of this article is to study how fishers perceive their own health and well-being, given the conditions they are exposed to and the physical and psychological health complaints they are experiencing. The following research questions will be answered: -What work-related exposures and health complaints do fishers report in various modes of operation? -What is the extent of and reasons for sickness absence according to the fishers themselves? -What are the fishers' perceptions of their own health status? -What is the level of job satisfaction among fishers?
THe NOrWegIAN fISHINg fleeT
The Norwegian fishing fleet is made up by approximately 6,100 vessels that employ around 10,000 fishers [17] . Specific quota systems regulate who can fish what, how, where and when. Due to modernisation in the fishing fleet, the number of vessels and fishers has been radically reduced in the last 40 years [18] .
The fleet consist of several types of vessels, commonly divided into the coastal fleet and the deep-sea fleet. The coastal fleet, of about 5,800 vessels, consists of vessels below 28 m, with the majority under 15 m, whereas the deep-sea fleet consists of vessels over 28 m, mostly trawlers, longliners and seiners.
The organisation of the work depends on vessel size and modes of operation, or fishing gear used. Jigging, gillnets, line and hand-lines are common fishing gears in the smallest coastal vessels. In addition to lines and gillnets, larger coastal vessels also use Danish seines, trawls and purse seines. Deep-sea vessels use trawls, purse seines and autolines (longliners using automatic baiting systems). The latter two vessel categories utilise more technology and less manual labour compared to the smallest vessels in the coastal fleet.
The smallest coastal vessels, with one or two crewmembers, operate on a daily basis out of their homeport. Deepsea vessels can have a crew of around 15-30 people and stay at sea for periods up to 8 weeks. Work on deep-sea fishing vessels is organised in shifts, usually 6 h on and 6 h off. In all fleet categories, during peak fishing seasons, crew may work long hours and get little sleep for days.
Norwegian health, safety and environment regulations regulate work and spare time on-board to ensure health, well-being and welfare of fishers [19] . Fishers in the deep-sea fleet have to undergo a mandatory health screenings to receive the so-called seaman's licence. This includes checking vision, hearing, weight and presence of specific diseases and disorders. The purpose is to ensure that the fisher "is not suffering from any disease likely to be aggravated by or to render him unfit for service at sea or likely to endanger the health of other persons on board" [20] . Fishers that are at sea for less than three consecutive days or work on vessels below 100 gross tons are exempt from this requirement.
MATerIAlS AND MeTHODS
The material presented here is based on a quantitative survey carried out in the spring of 2014. The study population is Norwegian full-time professional fishers and respondents were sampled randomly from the Norwegian official fisher registry. (registry of full-time fishers [Blad-B], received from the Norwegian Directorate of Fisheries in 2014 [Fiskarmanntallet] .) although registration is not mandatory, the majority of fishers are registered, as this qualifies for social security benefits. a questionnaire that included basic information about the informants and their perceptions regarding work exposures, health complaints and status and job satisfaction was designed. The questions were a mix of closed and open-ended questions [21] . Closed questions were answered on a four-or five-point likert Scale. a professional polling agency conducted the survey by telephone and participation was voluntary. One thousand fishers participated.
Data was analysed using excel and SPSS and focused on differences in exposure and complaints in different modes of operation, as well as fishers' perceptions of their own health and job satisfaction. The analysis was carried out in three steps. First, general frequency tables described the respondent population. Second, to limit the number of variables and Signe Annie Sønvisen et al., Work environment and health in the fishing fleet ease interpretation, formative indicators (a formative index is an index of a weighted sum of variables; the assumption is that the variables cause the constructed index and as such variables do not necessarily correlate) [22] were developed for exposure (Table 1 ) and complaints ( Table 2) . For exposures we constructed indices for: climatic conditions, ergonomic exposures, factory exposures, processing exposures and psychological exposures (as seen in Table 1 ). For instance, for climatic conditions four variables were used: exposed to strong winds, work in cold environment, freeze at work and work in humid environment. The average value for the variables was calculated, and to allow for the calculation of relative risk (rr), binary indices were constructed. Hence, values above 3.5 were set to 1 (exposure) and below 3.5 were set to 0 (non-exposure). Same method was used for all the exposure indices, as well as for experienced ailment (shown in Table 2 ).
Third, to show the differences in exposures and complaints between operations, rr ratio was used. rr is an intuitive way to compare risk between groups [23] and is the ratio of probability of an event (e.g. health complaint) occurring in one group (e.g. trawl fishers) to the probability of the event occurring in a comparable group (e.g. coastal fishers) [24] . The rr is presented by the following formula:
relative risk (rr) = risk in exposed population risk in non-exposed population If rr > 1, the risk in the exposed population is greater than the risk in the non-exposed population. If rr = 1 there is no difference between the two populations, and if rr < 1 then the risk in the exposed group is less than in the non-exposed population [25] . In our analysis, the control group is made up by fishers in all the other modes of operation, except the one in focus (exposed population).
all data has been handled according to the principles of the Data Protection authority and the Norwegian Centre for research Data (NSD).
reSUlTS reSpONDeNTS
Of the one thousand participants, 830 were still active fishers. The rest had left fishing recently, mostly due to old age. The average age of the active fishers was 50 years -the youngest 17 and the oldest 76 years old. On average, they have worked as fishers for about 25 years. The survey data was found to be representative of the Norwegian official fishery registry in terms of sex, age and geography (see [3] for details).
respondents were divided into groups according to the mode of operations on the vessel they work. This categorisation allowed the exploration of the interaction between types of fishing gear, exposures and health complaints.
The largest number of informants came from the conventional coastal fleet (42%), which includes jig, gillnets and coastal line. (Coastal vessels using Danish seine are also included in conventional coastal fishing, but we have chosen to keep it separately, as this mode of In bold -Pearson Chi-square, asymptotic significance (2-sided), 95% confidence interval operation may be quite different from the other coastal operations.) Purse seining and trawl fishing represented 28% and 24% of the respondents, respectively. In terms of vessel size, the largest numbers of informants are from vessels 28 m long and over (44%) and from vessel under 11 m (28%). The largest shares of informants have the position skipper (41%) and fisher (26%). These results are reasonable, as the smallest vessels (usually owner-operated) are largest in number and large deepsea vessels have the largest number of crew (defined as fishers) (Table 3) .
ASSOcIATIONS beTWeeN WOrK-relATeD expOSUreS AND HeAlTH cOMplAINTS
In this section, we investigate the question: What exposures and health complaints do fishers in various modes of operation experience? Fishers were asked to rate different exposures in their work on the scale: never, seldom, sometimes and often (the latter two responses are used in this analysis). Table 4 shows the rr of exposure in the different operational modes, with a 95% confidence intervals (CI) in parenthesis. The results show that fishers in the coastal fleet have 1.5 times higher rr of climatic and ergonomic Signe Annie Sønvisen et al., Work environment and health in the fishing fleet 5 times higher rr of being exposed to factors typically found in a factory environment, but lower rr for climatic and processing exposure (rr of 0.8 and 0.7, respectively). Table 5 presents the rr for the different complaints in the various modes of operation, with a 95% CI in parenthesis. The ratios show, although low in absolute numbers and not statistically significant, that fishers in autoline fishing have 3.5 times higher rr of experiencing psychological complaints compared to other operations. Fishers in coastal fishing have 1.6 times higher rr of experiencing musculoskeletal pains, whereas fishers in purse seining have a lower rr of experiencing musculoskeletal pains (rr of 0.5), compared to other operations.
Fishers' perceptions of the interaction between work, work environment and health complaints were explored by asking fishers whether they worried about their work affecting their health now, or in the long term. Forty-two per cent of fishers worry about work affecting their health negatively, which was particularly related to work strain.
Fishers were also asked whether they believed that their health complaints were completely or partially caused by their work situation. eighty-four percent of fishers, who had health complaints, associated their complaints with work. Health complaints most commonly linked to work was pains in the neck/shoulders/arms, back pain, pain in the knees/ hips, white fingers, and tinnitus/hearing trouble. Few fishers linked cardiovascular disorders, respiratory disorders, eye problems and mental sufferings to their work.
Self-repOrTeD SIcKNeSS AbSeNce
Sickness absence has been found to be an indicator for health and job satisfaction [26] . This raises the question what is the extent of and reasons for sickness absence according to the fishers themselves? respondents were asked whether they had been absent (this is self-reported sickness absence, not sick leave certified by a medical doctor) due to sickness or injuries during the last 12 months, and the duration and cause of the absence. about 30% had sickness absence during the last twelve months. Of these, almost 40% had been away more than eight weeks in total. The most common reason for absence was injuries related to work (53%), whereas illness related to work accounted for only 10%. The remaining absences were due to sickness or injuries not related to work.
The following section presents the rr of sickness absence in the various modes of operation. Table 6 shows that the rr of absence (with 95% CI in parenthesis) in the coastal fleet is almost 34% higher than in all the other modes of operation. Furthermore, in purse seining the rr of absence is almost 37% lower, compared to all the other modes of operation.
There were no significant differences between age groups in terms of sick leave; however, sick leave for the age group 30 to 50 years old was almost significant with a 22% higher chance of sick leave (rr of 1.219, 95% CI 0.983-1.513), compared to the other age groups (under 30 years old and over 50 years old).
Self-repOrTeD HeAlTH STATUS
The following two sections answer the question: What are the fishers' perceptions of their own health and job satisfaction? Fishers were asked to assess their own over-all health, rating it on a scale from very poor, poor, neither good nor poor, good or very good. Seventy-seven per cent of the respondents perceived their health to be good or very good. In bold -Pearson Chi-square, asymptotic significance (2-sided), 95% confidence interval In bold -Pearson Chi-square, asymptotic significance (2-sided), 95% confidence interval Table 7 presents the rr of perceiving health as either good or poor in the various modes of operation, compared to fishers in all other modes of operation (95% CI in parenthesis). The table shows that fishers in purse seining have a rr of 1.1 and are therefore 10% more likely of perceiving their health as good, compared to fishers in all other operations. Fishers in coastal fishing, however, have over 2 times higher rr of perceiving their health as poor (rr = = 2.155), whereas trawl fishers have a lower rr of perceiving their health as poor (rr = 0.288), compared to fishers in all other operational modes. Table 8 shows that the rr of reporting good health decreases with age. Fishers under the age of thirty are 21% more likely to report of good health, whereas fishers over 50 years have a lower rr of experience good health (about 8%).
JOb SATISfAcTION
Finally, the level of job satisfaction among fishers was explored, showing that 99% enjoy their work always or most of the time. This is high compared to both the general employed population in Norway and the global population, in which 70% or 62% were satisfied, respectively [27] .
In an occupation characterised by relative high levels of fatalities and injuries, the high level of job satisfaction may be surprising. Thus, to get more details, fishers were asked about the reasons for their job satisfaction. Table  9 shows that the main reasons for the high level of job satisfaction was friendships (34%). In addition, independence (23%) and that the job is rewarding and meaningful (22%) also contributed to job satisfaction.
DIScUSSION
One of the challenges in the interpretation of the results is that fishers and vessels often combine modes of operations. For instance, a number of vessels combine quotas in cod and pelagic fisheries; thus, fish with trawl in the cod fisheries and purse seine in the pelagic fisheries. Similarly, due to the inherent seasonality in fisheries, fishers combine work in different fisheries. as a result, we could not completely isolate modes of operation. among our respondents the most common combinations were Danish seine/purse seine (27 respondents) and trawl/purse seine (59 respondents). However, we attempted to catch the main exposures by asking what vessel they work on the most and the main mode of operation on that vessel.
another factor that affects the answers is that age is not equally distributed across modes of operation. as we find the older fishers in the coastal fleet, we would also expect to find more ailments among these fishers. Thus, due to the effect of aging, we should expect that young fishers more often experience their health as good, compared to older fishers. The results show that coastal fishers are more exposed to climatic, ergonomic and processing factors; and are more likely to experience musculoskeletal problems and absence from work, compared to fishers in other modes of operation. In comparison, fishers in the purse seine fleet are less exposed to climatic, ergonomic and processing factors, and less likely to be absent from work due to illness or injury. Furthermore, coastal fishers are more likely to experience their health as poor or very poor, whereas purse seine fishers are more likely to experience their health as good or very good.
These results correspond well with the distinctive characteristics of the different modes of operation. as small coastal vessels often do not have sheltered decks, fishers in this fleet are exposed to climatic factors, such as wind and cold. In spite of great technological improvements, space limits the amount of technology on-board and coastal fishers still rely on a fair amount of manual labour. Purse seining, on the other hand, is a completely different mode of operation, where fishers are sheltered from climatic factors and where technology has eased the requirement of manual labour.
given the findings presented here, it seems as though little has changed in the last 30 years. an interview-based study conducted in 1981 [15] found that musculoskeletal symptoms were the most common diagnosis for sick leave amongst fishers, accounting for 1/3 of all cases. reported injuries were frequent, while mental illness was hardly reported at all. The author linked this to substantial under-reporting and workplace norms encouraging repression of pain and health problems.
In general, fishers in all operations reported of good health and a high level of job satisfaction. This is related to friendship, work environment, independence and meaningful work. Despite harsh work conditions, grinde (1987) [15] also found several favourable and health promoting factors such as closeness to nature, fresh air and physical work. Cooperation, unity and friendship were found to be important features of fishing, promoting job satisfaction and work participation. The coastal culture and the close relation between input and outcome give meaning to the fishers' work efforts.
cONclUSIONS
Findings from a large survey amongst Norwegian fishers show that fishers in general experience their health as good and have a high degree of job satisfaction, implying that there are some lessons to be learned for creating health promoting work places in other industries. However, several challenges regarding health complaints and exposures in the working environment were identified, and many fishers worry that work may negatively affect their health. These findings are helpful for the industry, showing where they should implement measures to prevent exposure, illness and sick leave. Findings may also serve as a basis for future intervention studies aimed at promoting healthy work environments for fishers. In particular, knowledge about exposure and health in different modes of operation should be used to improve vessels and develop user-friendly technology. This may reduce the risk of injuries and strain, consequently leading to reduction of sick leave and withdrawal from work life.
